INTRODUCTION
Among the few reports relating to the quantitative parameters of the transmission of many types of respiratory infection, are those of Riley for tuberculosis (4) and Tigertt et al. for Q fever (5) . These Bacterial studies of the throat and nasopharynx showed that meningococcal carrier rates among recruits increased from 42% upon entry in the Army to a peak of 90% during the 5th week of training. The curve for meningococcal incidence lagged about 1 week behind that of adenovirus type 4. We questioned whether adenovirus infections were responsible for the spread of meningococci in a manner analogous to the "cloud baby" spread of staphylococci (2) . Sulfonamide-resistant strains of meningococci were initially absent, but accounted for 25 to 30% of strains isolated in the 6th through 8th weeks. Group A streptococcus carrier rates were rather stable and at a low level during the period of observation. (The excess cases shown in Fig. 1 in the final 2 weeks were associated with nontypable strains.) In the population under study, then, there were at least three different respiratory pathogens, each of which appeared to have a different pattern of transmission.
These recurring epidemiological features presented an excellent opportunity for the study of microbial transmission. The initial studies were concerned with detection of aerosols of the agents, which might serve as a source of infection. The LVS was employed in order to have maximal sensitivity of detection.
LVS STUDIES
In January 1966, during a period when attack rates were high, attempts were made to sample air in the vicinity of ill recruits. A number of patients were studied individually in a hospital room of 1,440 ft3 capacity. Attempts were made to isolate adenovirus type 4 and meningococci from throat gargles and throat swabs, respectively, and from the collecting fluid of the LVS. In one such study, the patient was in the room for 10 min coughing frequently, before sampling began. A nasopharyngeal swab sample was found to be positive for group B meningococci, and a throat wash was positive for adenovirus type 4.
In 5 min of sampling, a total of 1,785 ft3 of air was drawn through the LVS, and the particulate content was collected in a total of 180 ml of sampling fluid. One group B meningococcal cell was recovered for every 99 ft3 of air, and 1 adenovirus unit per 277 ft3 of air. The latter unit was a tissueculture infective dose employing 1 ml of sampling fluid as inoculum.
Several attempts at sampling for adenovirus type 4 in barracks were made in training companies in which epidemic disease was beginning. Samples were collected during early evening when activity was at a peak, and again later after "lights out" when recruits were in bed. Results to date are incomplete. Data on adenovirus type 4 recoveries in two trials, however, are given in Table 1 .
DIscussIoN AND CONCLUSIONS
These examples indicate that the LVS can provide bacterial and viral isolations from air collected in field situations. Meningococci were found in a concentration of one viable particle per 100 ft3 of air, whereas with adenoviruses one tissue culture infective dose was found in 300 to 3,000 ft3 of air. Although the results presented above can only be considered as preliminary data, they do indicate the need for sampling large volumes of air in studies of naturally produced aerosols. It is readily apparent that an all glass impinger, operating at 12.5 liters per min (6) , is inadequate for collecting such low concentrations. These results may explain our failure in the past to detect infective particles in epidemiological sampling with an all glass impinger (1). The experiments provide some of the information that Morton (3) had in mind in 1963 when he proposed four "postulates" relating to the epidemiology of airborne infection. They were as follows: (i) one must demonstrate the presence of airborne viable infective organisms; (ii) one must measure concentrations and particle sizes; (iii) one must demonstrate experimentally that concentrations and particles of this sort can cause infection; and (iv) one ought to show directly where the particles have come from. The present experiments show that the LVS can recover airborne, viable organisms at very low concentrations in natural aerosols. These studies have not demonstrated infectivity for man of the organisms collected, nor have they proved the source of the organisms.
